. Crystal and structure refinement data for 1, 1-2d and 1-8d. (2) Fe ( 
1-2d
Fe (1) Mo-based SC-SC transformation (1)
1-8d
Fe(1)-O(2) 2.054(7) Fe(1)-O(1)#2 2.251(5) Fe(1)-O(1)#1 2.063(5) Fe(1)-Cl(1) 2.381(2) Fe(1)-N(1) 2.092(6) O(1)-Fe(1)#3 2.063(5) Fe(1)-O(1) 2.179(5) O(1)-Fe(1)#2 2.251(5) O(2)-Fe(1)-O(1)#1 101.4(2) O(1)-Fe(1)-O(1)#2 75.86(19) O(2)-Fe(1)-N(1) 102.4(2) O(2)-Fe(1)-Cl(1) 96.00(18) O(1)#1-Fe(1)-N(1) 155.3(2) O(1)#1-Fe(1)-Cl(1) 92.55(14) O(2)-Fe(1)-O(1) 165.7(2) N(1)-Fe(1)-Cl(1) 91.38(17) O(1)#1-Fe(1)-O(1) 79.9(2) O(1)-Fe(1)-Cl(1)[(DAniF) j 3 Mo III 2 (μ-OH) 2 Mo III 2 (DAniF) 3 ]→[(DAniF) 3 Mo IV 2 (μ-O) 2 Mo IV 2 (DAniF) 3 ] Yes No No No 4
Rh-based SC-SC transformation (3)
[Rh(N 2 )(SIPr)
Ag-based SC-SC transformation (1) 
Fe-based SC-SC transformation (5) 
. w
x tpa = tris(2-pyridylmethyl)amine. y L = 4-benzene-1,2,4-triazole. z qsal = quinolylsalicylaldimine. aa thsa = thiosemicarbazone-salicylaldimine.
Magnetic Properties
The change of oxidation state of the Fe centres from Fe(II) to Fe(III) is accompanied by a change of the spin state from S = 2 to 5/2 and the orbital part from L = 2 to 0. Thus, major changes to the magnetic properties are expected. The magnetic susceptibilities were measured in 1 kOe (Figures 4, S10) . χ m T for 1 at 300 K of 14.0 cm 3 · K· mol −1 is higher than the spin-only value of 12.0 cm 3 · K· mol −1 expected for four magnetically isolated high-spin Fe(II) ions (S = 2, g = 2), indicating the importance of orbital contribution for Fe(II). As the temperature is lowered, χ m T gradually increases to 15.7 cm 3 · K· mol −1 , followed by a sharp decrease below ca. 15 K reaching 8.8 cm 3 · K· mol −1 at 2 K. Between 30 and 300 K χ m obeys the Curie-Weiss law with the θ value of +2.8(2) K, indicating the presence of overall near-neighbour ferromagnetic coupling.
The susceptibility of 1 was fitted using the PHI program with a model having two independent exchange interactions corresponding to the S 4 symmetry observed in the structure ( Figure S7a To track the evolution of the magnetic properties we prepared a large batch of crystals from which small quantities were taken at different exposure times up to 180 days for magnetization measurements (Figures 4) . Because the structures (hence the molar weights) are different for each state, we switch from molar susceptibility to gram susceptibility for better comparison. χ g T progressively decreases with exposure time. After 8 h χ g T becomes almost flat with temperature implying the weakening of the ferromagnetic interactions (J 2 ). By 15 h, χ g T continuously decreases with lowering temperature, indicating the overall near-neighbor exchange is now antiferromagnetic (θ = −25.9(2) K). Beyond 15 h, χ g T curves get lower for longer exposure times, implying the strength of the antiferromagnetic coupling increases gradually up to 180 days. While the high temperature data give information on the dominant coupling, the sharp decrease of χ g T value below 30 K for 1 relates to the zero field splitting (ZFS) of Fe(II) ions. Thus, the sharp decrease for 8 h χ g T data indicates that Fe(II) ions still present in the sample but it is proportionally less for 15 h sample. The isothermal magnetization at 2 K (Figure 4 ) exhibits an increase to saturation for the virgin sample 1, but for those exposed to air the saturation is not reached. This is consistent with the temperature dependence data discussed above where progressive increase of the AF coupling is observed as a function of exposure time. 
S19
Bond lengths and bond angles determine the nature and strength of exchange interactions. Considering the bond lengths and bond angles for 1, 1-2d and 1-8d, the interactions between iron ions can be divided into two groups, as illustrated in Figure S7a . A general spin Hamiltonian can be imployed to describe the magnetic hehaviors, preasumming all the Fe ions have identical magnetic properties (Chem. Commun., 2012, 48, 2430-2432).
where the symbols have their standard meaning and electron spin S = 2 for Fe(II) ions. [a] Fitting details are shown in Figure 4a . [b] Not determined.
S20
Computational Methodology.
The spin state and the nature of the magnetic exchange interaction (J), different electron configuration of Fe based on the single-crystal atomic coordinates of 1 without optimization were calculated with B3LYP functional adding D3 version of Grimme's dispersion with Becke-Johnson damping and 6-311G(d) basis set for light elements and SDD or LANL2DZ ECP for Fe. J for 1 and 1-2d were calculated using Noodleman's broken symmetry model. [1] [2] [3] [4] The geometries of 1 and 1-2d clusters as well as their derivatives with Cl or CH 3 OH/OH or ligand removed were full optimized with the same functional and basis sets. Gibbs free energy surfaces for 1 and 1-2d were then built. Complexation energies between clusters were calculated with counterpoise method with basis set superposition error (BSSE) being corrected. All calculations were performed using Gaussian 09 software. 5 DFT calculations using the single-crystal data without optimization estimate J 1 /cm −1 = -4.2 for 1 and -9.1 for 1-2d, and J 2 /cm −1 = 7.4 for 1 and -4.5 for 1-2d. Table S6 . Energies of electronic states for 1 and 1-2d based on experimental geometry without optimization. 
Electronic States

HF-EPR measurements
High frequency/field electron paramagnetic resonance (HF-EPR) were performed on locally developed instruments in pulsed-magnetic fields. 1 The samples of 1, 1-2d, 1-8d and 1-180d were gently crushed and pressed hard to avoid the movements of sample due to the strong field torque during the EPR measurements. Figure S8. HF-EPR spectra of 1, 1-2d, 1-8d, and 1-180d at various frequencies. The spectra are offset in proportion to the frequency. Black dots represent the resonance fields for each spectrum. Solid lines are the linear fit to each resonance branch. Red arrows indicate the zero-field splitting (gaps). 
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Fe Mössbauer spectroscopy
Zero-field 57 Fe Mössbauer spectroscopy has been used to establish the oxidation and spin states of the local Fe sites of the clusters contained in the 1, 1-8h, 1-15h, 1-2d and 1-180d samples. Thus, these measurements allowed us to monitor the relative ratio of ferric to ferrous ions. The spectra recorded at 80 K reveals major changes (Figure 4c and Table S7 ). Our best single-site simulation of the 80 K, 0 T spectrum of 1-2d is shown in Figure S9a . In order to resolve the discrepancy between the experimental and simulated spectra we have included in our simulation a distribution of E Q values ( Figure S9b , Table S8 ). Thus, these simulations 1-2d and 1-180d demonstrate the presence of two distinct high-spin iron(III) sites that are characterized by nearly identical isomer shifts and distinctly different quadrupole splitting values ( Figure S9 and Table S9 ).
As shown in figure 4c , for the initial state (1) we observe a well-defined quadrupole doublet characterized by an isomer shift  = 1.22(1) mm/s, quadrupole splitting E Q = 3.25(1) mm/s (Table S16 , site 1). These parameters are typical of high-spin ferrous ions that have an oxygen-rich octahedral coordination environment. 42 After 2 days, the oxidation of ferrous to ferric ions is essentially complete. The spectra for the all-ferric samples, 1-2d to 1-180d could be satisfactorily simulated by considering only two distinct sites with nearly identical isomer shifts but distinct quadrupole splitting values (Table S9, has been simulated using five sites (Table S9) . Site 1 and site 2, with  = 1.22(1) mm/s, E Q = 3.25(1) mm/s and  = 1.22(1) mm/s, E Q = 2.94(1) mm/s, consistent with the parameters used for the ferrous compound.
1,2 The isomer shift and quadrupole splitting of the other 3 sites (Table S9 , site 3-5) are in accordance with of the parameters used for the ferric compounds. Prolonged exposure to air leads to a progressive increase in the fraction of high-spin ferric ions such that after 15 h they account for 34% of the sample. Mössbauer spectra recorded at 80 K for the fresh sample (1), the sample exposed to atmosphere for 8 h, 15 h, 2 days (1-2d), and 180 days (1-180d). The simulations (solid grey lines) are obtained considering a sum of simulations obtained for high-spin ferrous (red) and ferric (blue) sites which are drawn individually above the experimental spectra, see Table S7 ; (b) Distribution in E Q values as determined from the simulations of the 180 days 0T, 80 K spectrum. The grey curve is the sum of the two individual components shown in red and blue. (c) Alternative simulations of the 80 K, 0 T spectrum recorded for the sample exposed to atmosphere for 180 days. To rationalize the observed spectrum we have considered both a single-site simulation (top) and a distribution in quadrupole splitting values (QSD) (bottom). The parameters obtained from this simulation are listed in Table S7 . Table S7 . Hyperfine splitting parameters determined from the simulations of the 80 K, 0 T spectra presented in Figure S9a . The analysis of the Mössbauer spectra presented in Figure S9a and Table S7 allows for the successful quantification of the relative ratio of Fe(II)/Fe(III) ions. However this analysis was performed such that it considered a minimal number of independent parameters. In an effort to derive more details about the air-induced changes we have considered various similarities between the observed spectra. In order to resolve the discrepancy between the experimental and simulated spectra we have included in our simulation a distribution of E Q values ( Figure  S9b , Table S8 ). Thus Table S9 shows an alternative deconvolution, which may present a more physically meaningful interpretation of the data. For the 0 h sample we observe a quadrupole doublet characterized by parameters that are typical of high-spin ferrous ions (site 1). After 2 days of air exposure the observed spectra can be simulated only considering two ferric sites that have a 67:33 relative ratio (sites 4 and 5). Knowledge of the initial and of the final decomposition species offers us the opportunity to assess putative intermediates that might be present in samples with an intermediate air-exposure time. After 8 h a feature appears at ~1 mm/s which, upon inspection of the 180 days sample, appears to align with the right most quadrupole doublet of the final product. We then scale the simulation intensity of the final product to match the intensity of the ~1 mm/s peak in the 8 h spectrum. To fit the two outermost peaks of the spectrum we initially considered a single quadrupole doublet but found such a fit to be unsatisfactory. A more satisfying fit employs two quadrupole doublets, the first of which consists of the same parameters used for the all ferrous compounds (site 1) while the second was varied to obtain the best fit (site 2). The summation of these four sites nearly reproduces the experimental data but fails to account for all of the spectral area of the leftmost and center resonances. This discrepancy was resolved by considering an additional quadrupole doublet with parameters typical of ferric ions (site 3). The 15 h sample is simulated using the same set of parameters as the 8 h sample however with different ration of the various sites. The 2 and 180 days samples are essentially indistinguishable from each other and were simulated using a unique set of parameters. The percentages of Fe(II) and Fe(III) for each sample are list in Table S9 . This alternative spectral analysis allows us to S26 speculate the decay process and types of products formed. We propose that upon air exposure some of the sites present in the all ferrous compound begin to oxidize yielding mixed ferrous and ferric clusters (sites 2 and 3). The appearance of the final product in the first time point suggests that the conversion once started is driven quickly, compared to the time needed to convert the entire sample, to the final state. This could be caused by a reduction in the energy barrier for subsequent oxidations or, more likely, the result of molecules on the surface shielding the unreacted bulk from oxidation.
Compounds
AC susceptibility measurements
To further characterize the magnetic ground state of these two compounds, 1 and 1-2d were also studied by AC susceptibility measurements in the temperature range of 2-18 K at zero magnetic field, but no significant out-of-phase signals were observed ( Figure S11 ). Therefore, this compound does not behave as a single-molecule magnet in this temperature range. 
